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Astcrokls  and  Comets: Future Imnging  Opportunities with lZarth-X3ased
l?acIar Systcrns

D.B. Campbe[I,  G.J. BIzck (Corne[i  University) and S.J. Ostro (JPL)

Major improvements currently underway to the Arecibo 305n] mtcnna  and
ZI 3ctn  radar syskm wil~ hcrtase  the radar system’s semi!  ivity by a factor  of
~}[l~;j[  2(1. Rwc!l!  HpgI;I&X  10 ffIC GOl&S{OIIC X3 .5cm  radar  SySICIII lInvc  i)[s{)

in]pmvcd  i{s scllsi[ivi[y. Whilv  h Arccilw systcm will have sigllifiean(iy
greater sensitivity than Chldstone, Lhc Arecibo antenna’s limitd  dedication
covcragc  of –2” to A38“ means that the Goldstone  system wil! be important for
the investigation of near-earth objects witl$ declinations outside L? is range.
Over one hnndm! main?dt and near-earth asteroids per year will be observable
witi ‘&e ncw Arecibo sys?cm, and (here wi!i be a number of good imaging
opportunities each  year. While only a few imaging opportunities are predicted
for cmncfs over :l~c nex[ 10 years, the syslem  will be able !O respond to
unexpected comctwy opportunities such as that fcr Come{ lRAS-Araki-Alcock,
which approached to wit-bin 0.03 AU of the Eath in 19$3. For suflicientfy
c!ose objects, both the Arecibo  and Goldstone  systems are capable of delay  -
thpp~er imaging at 20m reso!tlticn.  However, the am’oiguifies inherent in the
delay -Deppler teclm!quc  cm make tlla~e i:rmges  dH_13cult  to interpret, and new
approaches are needed. V6 are currently investigating t~Le applicability of
VLB! techniques to the direct  synthesis of images of asteroids and comets
i!lwnina!cc! by a radar signal. For example, at A.3.5cm, tile newiy-comp}eted
Very Long Baseline Array (VLBA)  will have approxhnate[y  50m resolution at
the distamx  of Ceographos  during its close approach to the Earth in !ate
Algusl I 994. Wl)iltj  ([w scl)s~livi(y  LJ GuUsioIw-VL13A  wili nut susiuill  SOm
rwo!ulion  :md problems re!z[ed 10 sidclobc  rcspvnse may be di tficult  to solve,
the ressuliant  image would  be several pixels  across and shmdd  provide
cmmplemen~~ry  informal ion to that from delay-120 pp!er imaging.  A similar
opportmky for Golds:one-VLBA observations of [ 99 [ JX will owur  in June
1995,
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